Introduction
The fossil fuel-based economy is facing several problems and challenges, as stated by the Intergovernmental Panel on Climate Change IPCC (IPCC, 2007) . These challenges involve the increasing emissions of CO 2 , decreasing reserves and increasing energy prices. A potential solution to the problem could be in the form of lignocellulosic biomass as an alternative and sustainable energy source of the future. It can be used to produce chemicals and biofuels, which do not compete with food production (Huber et al., 2006; Lynd et al., 1999) . Extensive research into the conversion of lignocellulosic biomass is currently being undertaken all over the world. Biomass as a carbon based material is composed of a mixture of organic molecules containing carbon and hydrogen. It usually possesses atoms of oxygen and nitrogen whilst including small quantities of other elements, such as metals. The carbon used to construct biomass is absorbed from the atmosphere as carbon dioxide (CO 2 ) by plant life, using energy from the sun. Therefore biomass is the most abundant renewable resource available. The major constituents of lignocellulosic biomass are polymeric carbohydrates (cellulose and hemicellulose) and lignin (Zhang & Zhao, 2010) . The term "lignocellulosic biomass" is often used to describe the material that composes the plant cell wall, i.e. cellulose, hemicelluloses and lignin. However, the plant cell contains different layers that differ in structure and chemical composition. As a result of the organisation and interaction between these polymeric structures, the plant cell wall is naturally recalcitrant to the biological degradation (da Costa Sousa et al., 2009) . Conventional methods to convert lignocellulosic materials to sugars have been in the form of acid hydrolysis or the use of high pressures and temperatures. These methods are either energy-intensive or require the recirculation of acid. There are several solvents which dissolve cellulose, but these usually degrade the cellulose during the process (Holm et al., 2009; Mosier et al., 2005) . Although different process steps are necessary in order to convert the biomass to useful products, the intermediate product is mostly glucose. As indicated above, the pretreatment of lignocellulosic biomass is a significant tool in the practical conversion processes, and it will be considered in this article.
Lignocellulosic biomass
Wood, grass, forestry waste, agricultural residues and municipal solid waste are excellent examples of lignocellulosic materials that can be used in the production of lignocellulosic www.intechopen.com biomass. Typically this contains cellulose (30-50 %), hemicellulose (15-35 %) and lignin (10-30 %) of dry weight (Lynd et al., 2002) and is the most abundant renewable organic material on earth (Bhat & Bhat, 1997) , with an estimated global production of around 1.0 x 10 11 tons/year (Zhang & Zhao, 2010; Sánches & Cardona, 2008) . Against the background of this enormous growth of renewable material, plant biomass offers the most potential platform for energy production. Cellulose is a crystalline polymer that is made up of glucose units. Cellulose fibre are surrounded by intra and intermolecular hydrogen bonds (Zhbankov, 1992) which makes cellulose insoluble in water and the most organic solvents available (Swatloski et al., 2002) . Instead hemicellulose, a polymer of five sugars, is completely amorphous. Lignin as an irregular polymer forms a network in which cellulose and hemicellulose fibre are embedded (Huber et al., 2006) . Due to the complex structure of lignocellulose, it is resistant to most chemicals and hydrolysis, which form the barrier for its utilisation (Lynd et al., 2002; Zhu et al., 2006) . Cellulose forms the skeleton in which other substances, hemicelluloses (matrix) and lignin (encrust) surround it. Cellulose, hemicelluloses and lignin are closely attached and covalent cross-linkages occur between lignin and the polysaccharides (Rogalinski et al., 2008) .
Aims of biomass pretreatment
Since different lignocellulosic materials have different physio-chemical characteristics, it is necessary to adopt suitable pretreatment technologies based on the lignocellulosic biomass www.intechopen.com properties of each raw material (Alvira et al., 2010) . Biomass pretreatment is needed for several reasons. The main goal is to alter the structure of cellulosic biomass, and thus to make the cellulose structure more accessible to adsorbates (enzymes and/or chemicals). The lignin seal of the cellulose must be broken and then the crystalline structure of cellulose can be disrupted. Fig. 2 . Goals of the pretreatment adopted from Mosier et al., 2005. Recently, much research has been undertaken worldwide to convert lignocellulosic biomass (forestry waste, agricultural residues and energy crops) through a sugar platform. Lignocellulose serves as a sustainable feedstock for the production of future valuable products, such as biofuels and chemicals. Pretreatment of biomass is required to decompose the fibre structure of lignocelluloses and to utilise all the components (Kuo & Lee, 2009 ). Pretreatment alters the structure of cellulosic biomass to make cellulose more accessible to the enzymes that convert carbohydrate polymers. Subsequently, when lignocellulose is separated into its components, it can be hydrolysed to fermentable sugars (monosaccharides) using mineral acids or enzymes. Monosaccharides can then be further converted to valuable bio-based chemicals (Kamm & Kamm, 2004) . The aim of pretreatment is to break the lignin shield and the crystalline structure of cellulose whilst increasing the porosity of cellulose. Pretreatment can be considered as a very important tool for practical cellulose conversion processes. Pretreatment methods are usually categorised into physical, chemical, physiochemical and biological (Zhao et al., 2009) however each of these methods have their own specific drawbacks (Chandra et al., 2007) . The effectiveness of lignocelluloses pretreatment is one of the key factors to a successful conversion of the originally low-cost material into sugars and further into biofuel or biofuel intermediates. The pretreatment of cellulosic materials can affect its physical properties such as its degree of polymerisation, its crystallinity and even the surface area of the substrate accessible in the case of further enzymatic hydrolysis (Olivier-Bourbigou et al., 2010) . Pretreatment methods increase the surface area accessible to water and cellulases are expected to generate improvements in hydrolysis kinetics and conversion of cellulose to glucose.
Pretreatment is a significant tool for practical cellulose conversion processes. Several pretreatment procedures for lignocelluloses have been successfully developed (Mosier et al., 2005; Wyman et al., 2005) , i.e. after mechanical comminution for chemical and hydrothermal pretreatments have been applied. The most commonly applied methods involved, for example include steam (Cara et al., 2008) or carbon dioxide (Zheng et al., 1998) explosions and hot water treatment (Mosier et al., 2005) . Chemical processes involve acid (Lloyd & Wyman, 2005) or alkali treatments (Kaar & Holtzapple, 2000) and organosolv process for example however, all these pretreatment methods have several disadvantages. They are tailored to a specific type of lignocelluloses (Mosier et al., 2005) and some of the solvents cause the degradation of lignocelluloses upon dissolving. These unwanted by-products can inhibit a subsequent hydrolysis or fermentation step (Larsson et al., 1999; Weil et al., 1994) . Cellulose solvents should have most of the features listed below (Olivier-Bourbigou et al., 2010) . They have to: 1. be able to dissolve cellulose at low temperatures, 2. be non volatile, non toxic and chemically stable, 3. no decompose cellulose, 4. be easy to regenerate, 5. be recyclable, 6. be cost effective and easily processed 7. non-toxic to enzymatic and microbial fermentation. As indicated in the list above, solvent use and recovery increases the total cost of pretreatment. Some pretreatment methods are too slow (even weeks), and these methods cannot be considered as "green" since hazardous or toxic compounds are released (Zhu 2008) . Therefore, more efficient pretreatment procedures are required. One potential alternative is the use of ionic liquids.
Ionic liquids

General
Ionic liquids (ILs) are a group of new organic salts that are liquids at relative low temperatures (below 100˚C). As the name suggest they are completely ionic with most ionic liquids consisting of an organic cation and an inorganic anion. Many ionic liquids are also liquids at room temperature making it an ideal solvent to work with. Compared with traditional molecular solvents, ionic liquids express very interesting properties like broad liquid regions, high thermal stabilities and negligible vapour pressures (Brennecke & Maginn, 2001) . Ionic liquids are also called green solvents because no toxic or explosive gases are formed when used (Anderson et al., 2002) . Depending on which anion and cation is chosen, their physical and chemical properties such as melting points, viscosity, hydrophobicity and hydrolysis stability are affected (Huddleston et al., 2001) . Therefore, optimal ionic liquids for a special application can be designed. Simply by making changes to the structure of either the anion or the cation, or both, properties such as solubility, density, refractive index and viscosity can be adjusted to meet the requirements of the user or experiment. The tuning of properties is possible by varying the length and branching of the alkyl groups that are incorporated to the cation. There is also the potential for task-specific ionic liquids (TSILs) to be produced. When observing the physical properties of ionic liquids, studies have shown that the melting point is influenced by the charge distribution on the ions, H-bonding ability, symmetry of the ions and van der Waals interactions. When comparing the melting points between NaCl and 1-propyl-3-methylimidazolium chloride, 803 ˚C and 60 ˚C respectively, it is clear that the reduction in the melting temperature is caused by replacing the small inorganic cations by bulky asymmetric organic cations. Many ionic liquids undergo supercooling which make their melting point rather uncertain. Many RTILs (room temperature ionic liquid) can be supercooled to more than 100 K below the melting point and in many cases they then form a glass (Marsh et al., 2004) . Most of the known ionic liquids are denser than water, with values between 1-1.6 g/cm -3 . The density decreases with increasing length of the alkyl chain in a systematic manner (Marsh et al., 2004) . In most cases ionic liquids are viscous, similar to that of oils. Their high viscosity is a disadvantage because it will negatively affect the mass transfer and power requirements for mixing heterogeneous liquid-liquid systems. An increase in length of one or both alkyl chains in the cation does not automatically result in a direct increase of the viscosity. The first published report of dissolution of cellulose in an ionic liquid ([Nethylpyridinium] [Cl] in the presence of a nitrogen base) dates back to 1934 (Graenacher 1934) . Today, there are more than 20 ionic liquids which are known to dissolve cellulose (Barthel & Heinze, 2006) . Ionic liquids are also able to dissolve other biomaterials (Fort et al., 2006) , such as lignin and lignocelluloses (Kilpeläinen et al., 2007) . Dissolved cellulose can be precipitated and separated from lignin and hemicelluloses by the addition of anti-solvents, such as water (Fort et al., 2006) . Recent patents also prove that the pretreatment of lignocellulose using ionic liquids (ILs) is of industrial interest, and the commercialisation of such processes is underway (Myllymäki & Aksela, 2008; Zhu, 2008) . The ability of ionic liquids to dissolve cellulose depends on the nature of the native cellulose (its DP and crystallinity) on the operating conditions (temperature, reaction time, initial concentration of cellulose in the IL) and the presence of impurities (water). The use of a nondried ionic liquid can affect the solubility of cellulose, so much that severely dried ionic liquid is needed to achieve an optimal dissolution (Vitz et al., 2009) . The ionic liquids which are most commonly considered for extraction and synthesis are those with cations based on an imidazolium or pyridinium ring with one or more alkyl groups attached to the nitrogen or carbon atoms. Quaternary ammonium salts have been widely used for electrochemical synthesis (Marsh et al., 2004) .
Impurities in ionic liquids
Ionic liquids may contain several impurities, such as halides, water and volatiles. Volatile impurities, primary originating from starting materials or solvents used in synthesis, can easily be removed from the non-volatile ionic liquid by evaporation. In ionic liquids possessing halide impurities, these can be removed by halide exchange reactions that precede more or less quantitatively causing residual amounts of halide impurities in the final product. Residual halide can seriously affect the usefulness of the ionic liquid as a solvent for a given chemical reaction (Fukaya et al., 2006) . Some physiochemical properties are strongly dependent on the presence of halide impurities, e.g. in the biomass dissolution. The halide can act as a catalyst poison, as a stabilising ligand, nucleophile or reactant, depending on the chemical nature of the reaction (Wagner & Hilgers, 2008) . Protic impurities have to be considered for ionic liquids which have been produced by an exchange reaction using a strong acid and for ionic liquids that are sensitive to hydrolysis. It is easy to control if there are acidic impurities in an ionic liquid that is not fully hydrophilic. The ionic liquid is added to water and the pH is measured in the aqueous phase. If the pH is below seven (acidic solution), the ionic liquid needs to be washed with water until it becomes neutral (Wagner & Hilgers, 2008) . Impurities from incomplete metathesis reactions can also contaminate the ionic liquid. This can occur if the alkali salt that is used in the metathesis reaction shows significant solubility in the formed ionic liquid. This may not be a problem for some catalytic reactions (the alkali cation may not affect the catalytic cycle of a transition metal catalyst), but it is of great relevance for the physicochemical properties of the ionic liquid (Wagner & Hilgers, 2008) . Water is found in all ionic liquids however this may or may not be a problem for some applications. In all cases, the approximate amount of water in the used ionic liquid should be known. The fact is that water in an ionic liquid may not be inert. The presence of water can have significant influence on the physicochemical properties of the ionic liquid, on its stability and on the reactivity of catalysts dissolved in the ionic liquid (Swatloski et al., 2002; Liebert & Heinze, 2008) . Before researching with the aid of a specific ionic liquid, one should be aware of the level of impurities present. A good commercial ionic liquid should be free of organic volatiles, halides (if not a halide of IL) and all ionic impurities. Though, it may be coloured and contain some traces of water. To remove water, the ionic liquid should be dried at 60 °C over night in a vacuum. The water content should then be checked with IR before use and recorded in any descriptions or documentation that is relevant to the ionic liquid used in experiments. If a colourless ionic liquid is required, the colour can be removed by chromatography/filtration over silica 60. For this purification method, the ionic liquid is dissolved in a volatile solvent such as CH 2 Cl 2 (Wagner & Hilgers, 2008) . Finally, the purity of an ionic liquid is a very important issue when measuring the physical properties.
Effect of the anion on the dissolution
Whilst attempting to dissolve carbohydrates, many different ionic liquids were explored and it was concluded that good dissolution of cellulose may be obtained using halide based ionic liquids as presented in Table 1 . It is well known that higher the anion concentration the better the solubilisation become. Other advantages include the strong electronegativity of the chloride anion and its small size (Dadi et al., 2006) . This is especially important since the chloride anion, being a small hydrogen-bond acceptor, is a good selection in cellulose (Fukaya et al., 2008) and they are known to be basic and unsuitable for enzymes (Zhao et al., 2009) . Asetate-based ionic liquids were found to be interesting due to their low melting point, lower viscosity and have a less toxic and corrosive character compared with the chloride-based ionic liquids (Feng & Chen, 2008) . Futhermore, phosphate-based ionic liquids provide high thermal stability in the 260-290 ˚C range and low viscosities (Olivier-Bourdigou et al., 2010) . In general, acetate based ionic liquids are less viscous than chloride based ionic liquids and are thermally more stable than formate based ionic liquids (Fukaya et al., 2008) .
Effect of the cation on the dissolution
Studies have shown the existence of weak interaction between cation of ionic liquids and cellulose (El Seoud et al., 2007) . The cations interact in the dissolution process while their role in the dissolution mechanism should not be neglected (Dadi et al., 2006) . When increasing the length of the alkyl chain on the dialkyl imidazolium cation (with chloride anion) this leads to a decrease in the cellulose solubilisation (Olivier-Bourdigou et al., 2010) . The introduction of an allyl group on the imidazolium cation has been shown to provide excellent improvements in dissolving of cellulose. 14. (Swatloski et al., 2002) .
Dissolution process in ionic liquids
The main properties of ILs affecting the dissolution and functional modification of cellulose and carbohydrates are their polar characteristics, the basic form of the ionic liquid anions and their ability to generate H-bonds. The most important contribution is due to the hydrogen´s bonding ability that the IL anion has (chlorine forms an H-bond with the hydroxyl groups of the biomolecule) (Olivier-Bourbigou et al., 2010) . In a typical process when dissolving cellulose, the reaction medium has to be heated. Therefore, thermal stability is also an important aspect. Depending on the purity of the IL, the melting points of IL can differ. In order to dissolve cellulose, the ionic liquid should satisfy the following three conditions: 1) the anion must be a good hydrogen bond acceptor; 2) the cation should be a moderate hydrogen bond donator because the cation has the most moderate activated hydrogen for forming hydrogen bonding with oxygen atoms of the hydroxyls of cellulose and 3) the size of the cation should not be too large . The IL solutions become increasingly viscous as the length of the dissolved cellulose oligomer increases (Moulthorp et al., 2005 , studies showed that the hydrogen bonding of hydroxyls in cellulose with the [CH 3 COO -] anion and [AMIM] + cation is the major force behind cellulose dissolution in an ionic liquid. The relatively small acetate anion favours the formation of a hydrogen bond with hydrogen atoms in hydroxyls, while the aromatic protons in the bulky cation imidazolium (especially H2) prefer to associate with the oxygen atoms of hydroxyls with less steric hindrance. The carbohydrate dissolving ionic liquids usually contain anions such as Cl -, HCOO -and OAc -, which form strong hydrogen bonds with carbohydrates when being dissolved. For this reason, these ionic liquids are more likely to denature the enzymes and thereby preventing a further enzymatic modification of dissolved carbohydrates in ionic liquids. To overcome this problem, development over the past two years has been in the form of synthesizing new glycol-substituted ionic liquids that are capable of dissolving carbohydrates but not denature lipase . When using ionic liquids as cellulose solvents, it is important to investigate if any structural changes occur in the cellulose molecule during the cellulose dissolution, i.e. if any derivatisation or depolymeration of cellulose takes place. Ionic liquids, such as 1-butyl-3-methylimidazolium chloride, 1-methyl-3-methylpyridinium chloride and N-benzyl-N,Ndimethyltetradecylammonium chloride, were found to be non-derivative solvents for cellulose (Heinze et al., 2005) . When dissolving dry fibre sludge (fibre sludge is pure cellulose) from a pulp mill in 1-butyl-3-methylimidazolium chloride, the IL was found to be non-derivative (Holm, 2010, unpublished data) . Zavrel et al., 2009 reported that a structural change of cellulose was observed when dissolved cellulose was precipitated with water. This could potentially enhance subsequent hydrolysis. The cellulose regenerated from ionic liquids was essentially found to be amorphous and porous, which was much more prone to degradation by cellulases (Dadi et al., 2006) . The celluloses regenerated by rapid precipitation of the dissolved cellulose dopes with an anti-solvent (water) have demonstrated a great improvement on enzymatic hydrolysis kinetics (Kuo & Lee, 2009 ). Glucose degradation products observed with acid pretreatment or hydrolysis include hydroxymethyl furfural (HMF) and furfural (Dadi et al., 2006) . In the presence of water, HMF produces levulinic and formic acid that inhibit downstream fermentation. For example, if a [BMIM][Cl] pretreated fibre sludge sample is left standing for a long period of time (weeks) before analysis, 5-HMF and levulinic acid can be found in the solution (Holm, 2010 unpublished data) . Following on from this, the dissolved cellulose in the ionic liquid, can be precipitated from its solution by the addition of a non-solvent (anti-solvent), such as water, methanol, ethanol or acetone (Swatloski et al., 2002; Kosan et al., 2008) . When the anti-solvent (e.g. water) is added to the solution the ions in the ionic liquid are extracted into an aqueous phase (Mäki-Arvela et al., 2010) . The resulting regenerated cellulose can then be separated by filtration or www.intechopen.com centrifugation while the ionic liquid can be recovered through distillation of the antisolvent. The recovery of ionic liquids still requires much more research, although studies on biphasic systems in regards to the recovery have already been performed. The regenerated cellulose can differ from the native cellulose in both the macro-and microstructure while the degree of crystallinity can be changed due to the changes in the regeneration conditions. The regenerated cellulose can have the same degree of polymerisation and polydispersity as the native cellulose but this depends on the operating conditions in the treatment (Olivier-Bourdigou et al., 2010) . The regenerated cellulose demonstrated improved enzymatic hydrolysis kinetics (Dadi et al., 2006) . During the cellulose regeneration, careful attention should be taken when removing ionic liquid residues as their presence has detrimental effect on the cellulase activity depending on the amount of ionic liquid remaining. Such an inactivation may affect the final concentration levels of the total sugars reduction and glucose after the completion of hydrolysis (Zhao et al., 2009) .
Hydrolysis of biomass
Much research is being undertaken in the conversion of lignocellulosic biomass into valuable products through a sugarplatform which includes two processes, namely the hydrolysis of lignocellulosic materials to monosaccharides and transforming the gained sugars to bio-based products. The lignocellulosic material, provided by nature, is resistant to hydrolysis due to their structure. Until now, hydrolysis of lignocelluloses to monosaccharides is usually catalysed either by enzymes or acid catalysts under heterogeneous conditions. Concentrated acids such as H 2 SO 4 and HCl have been the preferred choice to treat lignocellulosic materials. They are powerful agents for cellulose hydrolysis but they are also toxic, hazardous and corrosive. The concentrated acid needs to be recovered after hydrolysis.
www.intechopen.com The main factors that affect the enzymatic hydrolysis of lignocellulosic material can be divided in two groups, namely enzyme-related and substrate-related factors, though many of them are interrelated in the hydrolysis process. Enzymatic hydrolysis is considered as the most promising method in breaking down cellulosic biomass to fermentable sugars. However, one of the main obstacles to this is the poor enzymatic hydrolysis of cellulose which cannot be explained due to a combination of many factors. There are many reasons behind the poor hydrolysis of cellulose . Enzyme factors such as synergism, adsorption, thermal stability and product inhibition influence the cellulose hydrolysis while the degree of polymerisation, crystallinity, accessible surface area, hemicellulose and lignin content, distribution and specific surface area are all substrate related factors that limit the hydrolysis too. Enzyme related factors also include the inhibition of by-products such as cellobiose and D-glucose (Zhao et al., 2009) . Hydrochloric acid/[BMIM] [Cl] has been found to be an efficient system for the hydrolysis of lignocellulosic biomass but the reason for this is still unclear. The consensus is that lignocellulosic materials dissolved in [BMIM] [Cl] promote the dispersion of the majority of cellulose and hemicelluloses molecules, leading to the substrates being more exposed to H + in the homogeneous solution. This in turn should be an advantage when compared to conventional enzymatic or dilute acid hydrolysis under heterogeneous conditions. The result of this is that the physical barrier for hydrolysis has been successfully extinguished through the formation of a solution. The dissociated Cl -and [BMIM] + may also weaken the glycosidic linkage contained in the substrates (Swatloski et al., 2002) . Dadi et al., 2006 reported that the cellulose structure and hydrolysis rates were neither affected by the extended cellulose incubation period in [BMIM] [Cl], nor by the selection of antisolvents (water, methanol or ethanol). After being regenerated from IL solutions, celluloses exhibited lower crystallinity and higher cellulose adsorption compared with untreated substrates. These regenerated celluloses were hydrolysed by cellulose much faster than untreated substrates (Zhao et al., 2009 [Cl] for studied acids roughly followed the following sequence: hydrochloric acid > nitric acid > sulphuric acid > maleic acid > phosphoric acid. (Li et al., 2008) 
Conventional methods for pretreatment
Pretreatment is a significant tool for practical cellulose conversion processes. Pretreatment methods are either chemical or physical but in some cases both can be used. Physical pretreatment methods include comminution (mechanical reduction in a particular biomass size), steam explosion and hydrothermolysis. Chemically, acids or bases are used to promote hydrolysis. The most commonly used acid and base is sulphuric acid and sodium hydroxide respectively (Mosier et al., 2005) while cellulose solvents are another type of chemical additive. Solvents such as alkaline peroxide, ozone, organosolv, glycerol, dioxane, and phenol are known to disrupt the cellulose structure and promote hydrolysis. Concentrated mineral acids, ammonia-based solvents, aprotic solvents, metal complexes and wet oxidation are known to reduce cellulose crystallinity, dissolve hemicelluloses and disrupt the linkage between lignin and cellulose. Sulphuric acid has initially been applied to remove hemicelluloses in combination with the breakdown of cellulose to glucose before acid hydrolysis. However, before starting any fermentation process the acid needs to be neutralized. Following from dilute acid pretreatment condensed lignin remains on the surface of crystalline cellulose, which can block the enzyme access to the substrate in sugar production. Li et al., 2010 investigated the difference between dilute acid and ionic liquid pretreatment of Switch grass, and came to the conclusion that the ionic liquid [C2mim] [OAc] and dilute sulphuric acid both remove lignin and hemicelluloses successfully, whilst producing higher glucan content compared with untreated materials. Furthermore, ionic liquid pretreatment removes much more lignin and less hemicellulose than dilute acid pretreatment. Li et al., 2010 results show that the ionic liquid pretreatment resulted in a significant level of delignification. The results also confirm that the dilute acid process removes the majority of hemicelluloses present and small amounts of amorphous cellulose.
Conclusion
Lignocellulosic materials which include wood, grass, forestry waste, agricultural residues and municipal solid waste are sustainable energy sources of the future; however, utilizing the unique properties of these materials is a challenge. Due to the different physio-chemical characteristics of lignocellulosic materials a suitable pretreatment technology should be chosen. The implementation of a pretreatment step is necessary to release the components of lignocellulosic materials for usage. The effectiveness of lignocelluloses pretreatment is one of the key factors to a successful conversion of the originally low-cost material into a sugar platform and from there, into biofuels or biofuel intermediates. Cellulose crystallinity, the protective lignin shield and the sheathing of hemicelluloses makes it resistant to enzymatic and chemical hydrolysis. The dissolution of cellulose using ionic liquids has provided a platform for the utilization of green cellulose in addition to providing a comprehensive application of lignocellulosic materials in a green way. The excellent chemical and physical properties of task-specific ionic liquids make them effective and rapid cellulose solvents. This allows optimal ionic liquids to be designed for a specific application. Compared with traditional solvents ionic liquids express properties such as broad liquid regions, high thermal stabilities and negligible vapour pressure. The viscosity of the ionic liquid is at a disadvantage because it negatively affects the mass transfer. Finally, further research should be preformed on the toxicity of ionic liquids.
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